Acoustic microcavitation: enhancement and applications.
Experimental investigation into acoustic microcavitation is extended to include "cavitation activity" in addition to the threshold measurements using acoustic detectors. The primary setup incorporates two detectors: an unfocused, untuned 1-MHz transducer, which serves as a passive detector, and a focused 30-MHz transducer used in pulse-echo mode as the active detector. Cavitation itself is brought about by a focused piezoelectric transducer driven in pulse mode. The active detector is arranged confocally with respect to the cavitation transducer. Both the interrogating pulse and the cavitation pulse arrive simultaneously at the common focus which is the region of cavitation. Cavitation is conducted primarily at 0.75 MHz and 1% duty cycle in clean water using microparticles to seed the events. Cavitation activity appears to be directly proportional to the number density of the particles present in the cavitation medium. The fact that the active detector affects the cavitation process can be further exploited to seek interesting applications leading possibly to submicronic particle counting and testing of surface characteristics of silica particles used in liquid chromatography.